MEMOIRS    ON   THE
ference of pressure. Experiments made at lower and at higher temperatures showed that the cooling effect is very sensibly less for high than for low temperatures, but have not yet led to sufficiently exact results at other temperatures than that stated (16° Cent.) to indicate the law according to which it varies with the temperature.
Experiments on carbonic acid at different temperatures are also described, which show that at about 16° Cent, this gas experiences 4£ times as great a cooling effect as air. They agree well at all the different temperatures with a theoretical result, derived according to the general dynamical theory from empirical formulae for the pressure of carbonic acid in terms of its temperature and density, which was kindly communicated by Mr. Rankine to the authors, having been investigated by him upon no other experimental data than those of Regnault on the expansion of gas by heat and its compressibility.
Experiments were also made on hydrogen gas, which, although not such as to lead to accurate determinations, appeared to indicate very decidedly a cooling effect* amounting to a small fraction, perhaps about ^, of that which air would experience in the same circumstances.
The following theoretical deductions from these experiments are made:
I.  The relations between the heat generated and the work spent in compressing carbonic acid, air, and hydrogen, are in-
I    !                         vestigated from the experimental results.    In each case the
relation is nearly that of equivalence, but the heat developed exceeds the equivalent of the work spent by a very small t                       amount for hydrogen, considerably more for air, and still more
;    ;                   for carbonic acid.    For slight compressions with the gases kept
,i    !                   about the temperature 16°, this excess amounts to about ^ of
1                   the whole heat emitted in the case of carbonic acid and ¥-j¥ in
the case of air.
II.  It is shown in the general dynamical theory that the air experiments taken in connection with Regnault's experimental results on the latent heat and pressure of saturated steam make it certain that the density of saturated steam increases very much more with the pressure than according to Boyle's
\                    and Gay-Lussac's gaseous laws, and numbers are given express-
!                                 [* Later experiments sliowed this to be a mistake.   See Part IK]
'     I                                                                                 84<\ of the rushing air became pretty con-         I 'i                     stant; it was then shut for a period of 3£, 7|, 15, 30, or 60         ^
